Mode of action of tiaspirone on the central cholinergic system.
Tiaspirone, a potential antipsychotic drug, reduced the acetylcholine content of rat hemispheric brain regions (striatum 35%, hippocampus 20%, cortex 32% with no effect on N. accumbens) at an oral dose of 40 mg/kg. Choline content was uniformly raised in the same brain regions. A kinetic study showed that the drug is evenly distributed in the brain. Tiaspirone's effects on acetylcholine and choline in the striatum were not related in time. The fall off (30-240 min) of tiaspirone's effect on choline content paralleled the decline in striatal drug concentration (t1/2 = 240 min) whereas that on acetylcholine did not. No tolerance was observed to an acute challenge with tiaspirone on acetylcholine and choline in the striatum after 11 days' subchronic treatment. In vitro the drug had no effect on striatal choline acetyltransferase and acetylcholinesterase activities up to a concentration of 300 microM. The muscarinic agonist oxotremorine did not interfere with the acetylcholine decrease produced by the drug suggesting that muscarinic receptors are not essential for this effect. Tiaspirone, however, was found to be a competitive, reversible inhibitor of the sodium-dependent high-affinity choline uptake (SDHACU) by crude hippocampal and striatal synaptosomal preparations, giving IC50 values of respectively 3.69 microM and 1.14 microM. The compound did not alter SDHACU ex vivo despite the fact that it readily crosses the blood-brain barrier and achieves brain concentrations equivalent to its in vitro IC50 concentration. Tiaspirone antagonized the striatal acetylcholine increasing effect of apomorphine, a selective dopaminergic receptor agonist, supporting the idea that the drug affects the striatal cholinergic system by a primary action on dopamine receptors.(ABSTRACT TRUNCATED AT 250 WORDS)